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(57) [SM] 

tzmfoZnyLX't; Z>>( ? h SIGH'S r£<, 

h-jfek:J:o-C*$*u5»te«»Ka*s.v^-m't> 
1. 2ral/m 2 /msl/2«±ffe0, ^0#-fy 
^aj*«B©«E!ftl|3l««CKa«[©«IMIft*S0. 



EXPRESS MAIL LABEL 
NO.: EV 327551623 US 
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(2) 



[11**1] '>>i< t y^»^A/ 
-c-fts-r ^-fey h-efco-c, 

fl»Ka#Vvfilfcl. 2m 1 /m2/ms l/2y,_h 

[tf**2] -VTW^fcJ*** if y*-f 

i***llc!£«0Vf v*-fc-y ho 10 
[f***3] >>TW V^iBriEfS>> hv-TWVy" 

-efts. HuMliKIBit©^ K 
is*** 5] ^y«W. «Mttt©«^t> 

20 

ho 

[i»**6] ^f>'^ilifiKW s ^'tt^^^ $e:>i;i '^ /,y 

•Cft 5. H** 5 CifflltecrM V^-fe-y ho 
/H»**»tt«IB"e*5, 1(1**8 fcf«0-f^-fcy 
[ft** 8] ^y-»J*W s »S#J££bK^-C*ft 

ho 

5, 1***8 ICfE^W-f^^-tf K 
[1***1 0] #fT/V3-/WK* 
^ 3 j^icDT/v^r^^—' TVi^j»{fc£: 1 ~ 1 5 £ 
bic^Az-eftitro-efoS, f*** 5 ~ 9 w^1**b*>- 

JSlCfB^KM' >-^-fey h. 
[1***1 1] -Otm&tolfi* *m=--r/U*SsV*X 

~fe y h 0 

[3***1 2] HB»*ftfcffl'' % 5>* , '*» 
8***1 ~i lov^-fh**-^*©^ v^-fey h„ *> 

°[f***l 3] ^v*»^*{+»S*^«E*8*' ::p|1 
1-1 2©^i*n*»-*l=fB*®>f hco-O-i? 
[f***l 4] -< zyy-j&J&^ifcjgfciifflLiE®^'- 

[1***1 51 1***1 3*fcttl 4fcE*«>#*fc* 50 



[000 1] 

[3PJ©tfH:] %ffl£&B 
[000 2] SfcSiSffi 

[0 0 0 3] ^fy^^y he«£«as*t<5'f 

[0 0 0 4] *i£Tftt, **»*7-^V?»lW!i'b 
ie*fc j: o -C » 7 r t it'triitii: v * 

^y^g^i:« 9^ h^ry-fy^ft^w^ 

h -7 -if v * -f V * tUA« *.fc*6fc i "C * ^ HS 

■anas*, /js^ts^ftst, Bwautoav^^^ft 

ffiVN^-^fe4fc(4H^fe$i5^fi*h'y h* s » 

[ o o o 5 ] ftfc, «W**6JWi: l-CWtSW* 

^co-e, »ric**b5H4fcfc43V»-C, ^^^^ 
[0 0 0 6] 

^ A/-eft 5 ^ -t y h \ci6^x , 

yy^ftitt, yy^h-S*c«to-c^$H5Si 

5 *5 J: tfttiR* 9 d5 15 1 h if ft v fcWifc t S 



' m 
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[0 0 0 7] -t Lt> *38MKiJ:5-f v^-fey M4, '> 
T^$tb5SiJlX^lgCKa*SV^irt 1. 2ml/m2/ 

[0 0 0 8] tllffl-fynj' Hc4.*u4\ «JB$*t 
«t#±fc»J«**b5-*fe*ytf± = *fea!»-OiE« Ky 

t/»i>ti:wQ* teA^wmj*?* -r*t>*»HW^ 

[0009] ft&rr-e, feA7ili, #-f 
3£^>y-(DKy hfiftoas^tx, #5>HfcIif«Jw^ 

[0 0 10] 

*&W\z£Z->(>?-t y M4, -YV^ffl^Srffl^fciE 

[0 0 1 1 ] ^IHtCi.^^-lry H4, '>&< i t 

U<f4, ^IPJKiS^V^-fey hf4, ^y-f^fi 
.riMfc, ^>y"-f >-y-ffi/#*, js^tM" — fy^» 

*5 4tM^n — fi^i^** «:'>&< £ ^^St * 



*&W\Z H4, ffiffi 

SStc.fcS-i'vy-tey ncffli^iism&^^aj* 

a#, 1. 2ml/m 2 /ms 1/2^1, JftKll 
2. 0ml/ra2/ ras l/2Hl 1 4 9$?:i:L<f4 
2. 5ral/m2/msl/2H±f*)!) > /l^y 
^taj*»»C*Slt5»!ftlR«»KaffiO«!|i<HII* s » 0~ 
3 0. S£Al*3, £f£L<f40~0. 3«rt, .J:9ff*U< 
(40~0. lttrt, tfc?)t)(DT*fe5. 
[0 0 12] * h— ftfcJ:o-C**ixS» 

r^y^h— Jfc (JAPAN TAPPI N 

o. si) j na^tt** rff-«sw^#j 

(D;iS:^5 t — J&ftlc, C<o@fci|jl#,$cKa.t4, »S© 
ipgco^y y hSr^-TS^y K*y^^l--«l©'('y^ 

^4 (V(ml/m2)) (ms) fc&sfci?), 

I|iSKM3 5 OD^coj; 5&Sfi^*tf rco 
«fc 5*3SSSrfflv^fcffl^4, ^ y y h*'^ : 1 mm, 
^y y MS : 5 mm, t£^-£# : MR 
IS : 7* h-7V is h&2 (ir-Y a -x/y Vflj^tt 
o $S) (7|c£gffiAi£ ( J AP AN TAPPI No. 4 
8) l^-SIOTL^-mi 0~4 0 nml:f- y-<Dfc5 
IS) , *5iO«^jfiT, ©i»J)e*m-*5V>TtT5^i:^T? 

[0 0 13] MIEUfc-Y>-^te#* (V(ml/m2)) {4, 

*>, Jffico^SbiiS) tcjo^T, ^yWyn^y 

hu— ^*Sr«jeu-CTSC:(l) L^ot^y^fefi 

V(ml/m2) = X(M 1) X1000/ (B (mm) y j/ hft(mm)) (1) 
(5S4 1 , X(4^y K*y^^^<D^V^^JP*( M 1 ) §r 585. [0 0 14] ««*B*ra (T(ms)) f4, b& 

*U B(4^SI»t±(cte^$Hfc-Yy^© h w- ^*(m i:*s»ttLTV^5B*MS:*-M>©^*)t». »a(2)J:?> 
m)Sr*i-) ^ *febix5„ 

T (ms) = ^ y y N *g (mm) X 1000/|S(D^t!j3SS (mm/s) (2) 
[00 15] «±©*f^*» @(B>h>f-/KZ>ulMBiS«S: K«fc9, *^(3) t?*-*-r. t dSt?t 5 ^7 7*q#t>Jx 



,1 
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v = Vr+Ka (T-Tw) 1/2 ^ & S (^(4)) fcS 

h = (rvcosB • t/2n) 

0*®9R*, cosOtiJWMat^^^®***' r(i 100171 

V = A (r ycos9 • t/2 7j)ioi/ ^ 

(5 x^ y „ cose. r. jsit/Tjfi^trac-efc 

10 0 18] iot, ±JB5S(3)*5J:tf(5)a»fc. TIES 

K a = A ( r 7 cos 6 / 2 77 ) 

[0 0 19] #»Wfc#V*-Ctt. fll/^^*^'** 
ft <0»lRflMBcK a *stffiE bfc ± 5 fc'>fc < H1 -2m 
l/m2/ms l/2SJl±-e*)«IR5» -r^fciMfc© 

^»jft*©tt«HU 2 0 c Ct^Tl. 0-1 OmP 
a. »*b<»2. 5-4. 5mPa1?fe!),4W^ 
?iafilc*»*S5l*«- 1 o~l 00mN/m, »* L 
< l4 3 0~4 0mN/mffcl HhM* 
p Htt6. 5-10. 5. »*L<(±8. 0-8. 8 "C 



30 



saw******"* £ fc * s " c * *«>ffifc 

i^ftU-Ctt, «>ttf, 2nm~5 0j*m. #*L<tt 
0. 5^m~3MmCO«iiS-t?fo?»o W^ttf* 
B^toKfWJi^ 0];Ltf5~5O3L 
< (41 0~2 5S»®i^^ 
[0 0 2 01 *»Wfc*v*-ctt. 

[0 0 2 1 1 JWWKtt, tfe^iUSfflS 

-trior -fi^aa*^*^©*****'* 
4*- Wot, 



it $ •& 5 r. t * s "iter fo 3 o 

1/2 (6) 

IB-*- 5 - 1 e <fc ^ bT 

[0 0 2 2] ^JSWfc.fcS'f KKJBV^-C-tt* 

[0 0 2 31 r^-ev^WJMI*^ >r^*y 

[0 0 2 4] 



« 



:) =(^)l/2 = ( V )l/2 

= {S(Ka (n)-Kasoave)) 2 /(n- 1)} A/ 



(7) 
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^WpcSr^U Ka(l), Ka(2), • • K a (n) 

fi, -flairs/ hSr«j«-f v^«fifc1**«>KiRfli* 

K a (ave) = (K a (1) + K a (2) + 

[0 0 2 5] ^»lBEfc<fe 

Vvoyv* h-jfeldJ;o-c^$ix58iilX^Ka*S'>'& 
<itl. 2ml/mVmsl/2aJ:t?jboT > e 

0. lUftbirZZ b&X*% ZhnXibZm'O , v>-ftt "> 

^?mi&mt. m&mbLxomnb, tk 

5, 

[0026] m&m 

[0 0 2 7] LTf±„ m.M'f-t^te&Tm.WL 20 

[0 0 2 8] Sf,l:**M$:*lfM, -Y^o — f 

L-<{£ffl£*u3M**£ LTfi, C. 

1. Pigment Yellow 1, C.I. Pigment Yellow 2, C. I. Pig 
mentYellow.3, C. I. Pigment Yellow 12, C.I. Pigment Y 
ellow 13, C.I. Pigment Yellow 14C, C. I. Pigment Yell 
ow 16, C. I. Pigment Yellow 17, C.I. Pigment Yellow 7 
3, C.I. Pigment Yellow 74, C.I. Pigment Yellow 75, 
C.I. Pigment Yellow 83, C.I. Pigment Yellow 93, C.I. 
Pigment Yellow95, C. I. Pigment Yellow97, C. I. Pigmen 40 
t Yellow 98, C.I. Pigment Yellow 109, C. I. Pigment Y 
ellow 110, C.I. Pigment YellowlH, C.I. Pigment Yell 
owl28, C.I. Pigment Yellowl29, C.I. Pigment Yellow 1 

38, C.I. Pigment Yellow 150, C.I. Pigment Yellow 15 
1, C.I. Pigment Yellowl54, C.I. Pigment Yellowl55, 
C.I. Pigment Yellow 180, C.I. Pigment Yellow 185, 3£ 
s&Sjfcrf fe*b<5. ±0i«L<ll C.I. Pigment Yellow 7 

[0029] -^-fcfv^-f y^mmn^m^, & 

■£L<i&m&tlZm&t UTtt, C.I. Pigment Red 5, so 



8 

*©tt**U Ka(ave)|i > 4 *S9 ir y V Z 
■ • • +Ka (n)) /n (8) ] 

C. I. Pigment Red 7, C. I. Pigment Red 12, C. I. Pigment 
Red48(Ca), C.I. Pigment Red 48(Mn), C. I. Pigment Re 
d 57 (Ca), C.I. Pigment Red57:l, C.I. Pigment Red 11 
2, C.I. Pigment Red 122, C.I. Pigment Red 123, C. LP 
igment Red 168, C.I. Pigment Red 184, C. I. Pigment R 

ed 202 m&Mtfrwt i-xmf e>*b-5. if*ftt< 

fi, C. I.Pigment Red 122«?^^ff ^ttS 0 94 r-vif 

ssi^H-r 2. r <t k= <t r> fSSH-5 r t s. 
[0 0 3 0] i/rwy^a**©^, & 

* U<ffiffl$tL2)MWi LTti, C. I.Pigment Blue 1,. 
C. I.Pigment Blue 2, C. I. Pigment Blue 3, C.I. Pigmen 
t Blue 15:3, C. I.Pigment Blue 15:4, C. I.Pigment Bl 
ue 15:34, C. I. Pigment Bluel6, C. I. Pigment Blue 2 
2, C. I. Pigment Blue 60, C. I. Vat Blue 4 , C. I. VatBl 
ue eO^mfhtl^o <£ L< fl, C. I.Pigment Blu 

e 15 : 3^ Mc^mt LTaptf feixSo 7-flV7WV 

tizzy mm-tz z t tfx-z 

[0 0 3 1] -?v-y?4 ^feAftOffrfrfc. »SL< 

o. 2300, No. 900, MCF88, No. 33, No. 40, No. 45, No. 5 
2, MA7, MA8, MA100, No2200B^, a n V t'TttM^Rav 
en5750, Raven5250, Raven5000, Raven3500, Ravenl25 
5, Raven700*£, 3" M±$!!<£>Regal 400R, Regal 3 
30R, Rega 1660R, Mogul L, Monarch 700, Monarch 80 
0, Monarch 880, Monarch900, Monarch 1000, Monarch 
1100, Monarch 1300, Monarch 1400«f, ■f V -yW:W.<0 

Color Black FW1, Color Black FW2, Color Black FW2 
V, Color Black FW18, Color Black FW200, Color Blac 
k S150, Color Black S160, Color BlackS170, Printex 

35, Printex U, Printex V, Printex 140U, Special B 
lack 6, Special Black 5, Special Black 4A, Special 

Black mtfMtitffl b LXmf bixZc 

[0032] *5§bj^^t, m&mtemn-atatmm 

#SU<tt-f ^^i|Bj«»»w*H,Tl~l 0tt»%O 



ft ffl 2002-1 38232 (P2002-1 38232A) 



(6) 



27 

X <9 U < ft 1 ~ 5 mft%coteiat?fo 



20 



[0033] SM^aM^ii _ 

#3MlilC*5^-C\ -fv^«*»fc*yB 

»*u<i±«*.tf. ^^^^-^ v^f-w* 

-/V yfl/^Ja-*. 1. 2. 6-^**^M' 

-TV*. **, N -^^/V-2-b- 
BjKy. 1. 3-^^-2-^5^^^^ 

[oo34] zjc^amai 

^. tot, *WSK:*5V"C, >f^»««ri**tt» 
mil 5: $ 6C^-C44- fc **W-*5»* 

[0 0 3 51 WWiKli^t, #t^**tt*H*ai: 

0. »*L,<»0. 3-1**^ «>« 

h#&X**>9s *©^*tt. I- 0 0 0-1 5, 0 
OOlWtU, i9»*t<tt3. 00 0-1 

»*'uv«e =■ ©WMt^sMSf* 5o~2oo 

gfWJU, j:9»4L<l±70~150Slttf*> 
10 0 3 61 111 



/0 

[0 0 3 71 roi5<C*«ftt*«««lli:L,-Ctt. 

JIL *S*tf, 1. 2— ^-y-^^-^K 1. 2 -** 

[oo3 8] i^wafc-fcfrtf. 

uWwtLtll TIE* (I) ^**^5^*»* s 

[0 0 3 9] 
Ufcll 

R 1 f 
o 



CH 2 
CK> 

+• 

H 



O 
CK, 



(1) 



[0 0 4 01 [±ja*f, 0Sra+ni50, R 1 , R 

[00411 -taa©* ( i ) -easnsfl^fc©*-?* 

£L<f*2, 4. 7, 9-ft-7>^-5-T->y- 
4 7-5;*-^, 3, 6 -^^-4-*^^> / - 
3 ' e—j?*- /K 3, 5-^^-1 

3 *-*fcif#*rfe>*t*. * (I) t?**^*^* 
4: U-C*JRS«r«I»-*-* ^ t» WC*» 9 < 

;_;V4 4 0, f-7-</-M6 5, 

4 8 5 (^T ftt> Air Products and Chemicals. Inc. 

[0 0 4 21 jamx.*.********-**^*** » 
3Sffl©aS»*tt»fcBS$^*^* s . »* L < 

ll^l^LTO. 0 5~5»*%CO®ffl-C'fot), i 1 ? 
. #£L<teO. I~3li%«®itfo5, 
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[0 0 4 3] *«ttfc.trJt*-<Pffi<Plfrft 

[0 0 4 4] JfcSSWfciattS-f V^ffi^tC*5V^-Cf*> 
0~90li%t?Ji)5rii5if4U< 1 4fc, 5 5~8 

[0 0 4 5] Uv»IB«fcJ:ixff, -f^ia 

f-zHliSfrS: 1 ~ 1 5fi*%MK:^A,-e&3 ;t*58S 

Ace— rvw, M) if i/y ^ y a / ;n-r 

if \si/>f y a -/he- / ^f/n-f /utp*s*rf <b*i,5„ 
[0 0 4 6] #f§?l?t;i*i^T, ^?j|Bjfttttt#Hft«jK 

#* l < tt&wi&mmmMvib <o , ^»»4 u,^* l 

til, /V, x-9 /— /K n-ynt>7/Va- 

/K i s o-yDt>7/v=-;K n—zf?;—/\', s 
e c — :7"^ / — /K t e r t — /— /V, i s o — 7" 

[0047] fijm^^wsfflojsapittw v 

0. 5~1 Oir/o^U, iOffSKttl. 5 

J: <5#4 L< ii2~2 ofi*%<D$5ia-e;fc3,> 
[0 0 4 8] *^BJW»4 Li^«KdJ:tutf, -O-^ffl 

y^A, TKy t^ri/xf l/y7;l/^f/H- f/Wt/V7x 
(Mxifi, /Ky ^i/if l^TA^/i^— rvK Ttfy 

y/v-t'^y-flgro^^Tvi*-, #y t*v'xfi'y7/v# 
*s-e#5o 7tf wy^!)a-/Wt-&fe (tw7 

-fVY, fcfctWcif— 7-* y— ;W8 2, 1 0 4, 4 4 
0. 4 6 5, to£XF4 8 5 (l^Ttt/tAir Products and 



(7) 

12 

Chemicals Inc. Si) ) Srfflt^ 3. t h "tmx3bZ> 0 
[0 0 4 9] #«W©#*L^fB«fcJ:*bfi» -ry^ffi 

Jig, W*K , =^5R«MB, ^^-^v^^W/Ii, 
^ttf=/p»»ffi, 7^y/V-^fl^yff)l > -79*J 

jig, v-y a-yffl/ii, i^^-^/is, *if*s*)rfe>ix 

[0 0 5 0] *5SW©»4 m»«fcJ:*Uf, r.©»J!6 

tWSU\ 4fc, rti^©IM»ro8?-glixv 
/^a ^»Ai-%R9Wt^lS£$^<r^, 1 5 0 n 
mSSEiTiWtK, <t*)»tt<li5~10 0nm 

[0 0 5 1 ] mb©fflIx-7;Vi; g y|i, Wg^/v 

y>i'K**»tfeB«B©3i-rA'5?9 yi±, (y^)r^y 
a^h^-tvk *fctt y /w^3c^x/w*j «t 

mt<DM<&<Dm-&te. M10 : 1-5 : 1 

[0 0 5 2] ^«ffi^iUTO»|gi:*i«)« 
-§•14, 10 0 L-T^K 6 0 ~ 4 0 0 a* 

95, if*L<fil 0 0~2 0 0a*^<D$Sia-6 s 5gaT-fc 

So 

[0 0 5 3] **IJlfc*5^-C\ -fV^iWSlli, ttfflg^i 

▼*s?syt *<Dffimi&ft7!)uy?mi&y>i(no. i~ 

4 0 It% t 5 J; 5^tt 5 <o*W4 L < , «t«J#* 
U<f41~2 5SS%W«5H-efc5 0 tlxvy^gy 

S^Sr'fr-rs. 4fc, iffix-7^i?gy©iatJ:o 

[005 4) uv^tt«fcj:nff, ^y^ffl 

so iS^4<Oftl7kS®t (S i0 2) ^TfrZi- (A 1 2O 
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13 



10 



3) «*i*rffc;h<stf« ^h^mLZttweKte 

V x l^MMkftOfflitt^ 1 ~ 1 0 0 n raSg 
jjl'-jftW-Cfc 0 > KUIil~2On m©«£BT-fo 

10 0 5 5] :oip<£«i» 3D ^ KtU11 

s, *S-?v9* n, */- 
x-yy-* c; ^/-f ss^y-r 7 ^ 

XS. ^-fy^ 20, */-?99* 3 
0 */-ryy"* 4 0 (»± BKfl^WB . Ca 
taloid S 1 -3 5 0. Ca t a 1 o i d SI *» 
-5 00, Ca t a 1 o i d S 1-30. Ca t a 1 
oid S-20L, Cataloid S-20H. 
Ca t a 1 o i dS-3 0L. Ca t a 1 o i d S - 
3 OH, Ca t a 1 o i d S I - 4 0 (K± f»* 

0 T/V^vW 2 0 0,7;V5t-//V 5 20 (« 

«> j ffl#e-?*#»*K t t i ^*** feosCAL ~ 1 4 

[0 0 5 61 SiW^D^ K©**P**» *««*S 
V y *fl^© 0 . 1~15 

<, j^#4ixi4o. 5-5. ofi*%ms©«&ffl-e 

too 5 7] *«WO»*uv»1»«KJ:ntf, 
^ /V . >V _ /K y,vt'yK ■feolf*- 



/4 

^ **u-*, hw/NC-A v/i'^ 

[00 5 8] rH^©««rof§*f#i ut-tt, n 

OCH 2 (CHOH)nCH 2 OH (^t, n = 2~5 
©»***-*-> T?*^*,) , BHfc» T ' vK 

1~4 0**%, »* 
b< (±0. 5-3 0fi*%©®ffl^®^" T?fo5, ° 

[00 59] ^tis^fx^wt £p>k/x 
n pHii#K mmmu nsmm. mmn. 

[0 0 6 0] *38WI=J3^-Cr4*fc» «HBLfctt©fc* 
[ooeilEMM ' 

m*, -mwmn*%&®\z 
[skm bit, ^ otwii 

[0 0 6 3] -p^-fr-v t-©^M 
so [0 0 6 4], 
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15 



16 



[0 0 6 5] 



E!j#}*SPJifi£ff : t&frfitXffigi KM 3 5 0 D 
^ li y Y*'<^ : 1 mm 
^ y y hip§ : 5 mm 

(/KigJEAffi ( J AP AN TAPPI No. 48) 
{-«t^?W?L^T*ttl 0 — 40 nml;t'-^fc5ft) 
Sll^fi : 2 0°C 

*">* [*1 ] 



[0 0 6 6] 











>fxn— 






3 












3 












2 




-<ID-^(C. I. tfCOOh-fXCI— 128) 








3 




1.5 


1.0 


1.5 


1.2 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The ink set whose standard deviation of this absorption coefficient Ka value of each ink constituent it is 
the ink set which comes to contain at least two or more sorts of ink constituents, and the absorption coefficients 
Ka shown by the Bristow method of each ink constituent are all or more 1.2 ml/m2/ms1/2, and is less than 0.1. 
[Claim 2] The ink set according to claim 1 which comes to contain a cyano ink constituent a Magenta ink 
constituent, and a yellow ink constituent at least. 

[Claim 3] The ink set according to claim 1 which comes to contain a cyano ink constituent, a light cyanogen ink 
constituent, a Magenta ink constituent, a light Magenta ink constituent, and a yellow ink constituent at least. 
[Claim 4] The ink set according to claim 2 or 3 which comes to contain a black ink constituent further. 
[Claim 5] An ink set given in any 1 term of claims 1-4 whose ink constituent is the thing which comes to contain the 
pigment, the water, and the high-boiling point organic solvent as a coloring agent at least. 

[Claim 6] The ink set according to claim 5 whose ink constituent comes to contain aqueous nature powder further. 
[Claim 7] The ink set according to claim 6 whose aqueous nature powder is a styrene-(meta) acrylic-acid system 
water soluble resin. 

[Claim 8] An ink set given in any 1 term of the claims 5-7 to which an ink constituent comes to contain a 
penetrating agent further. 

[Claim 9] The ink set according to claim 8 whose penetrating agent is an acetylene glycol compound. 
[Claim 10] An ink set given in any 1 term of claims 5-9 whose ink constituent is the thing which comes to contain a 
three or more carbon numbers [ of polyhydric alcohol ] alkyl ether derivative one to 15% of the weight further. 
[Claim 11] An ink set given in any 1 term of claims 5-10 whose ink constituent is the thing which comes to contain 
a resin emulsion and/or inorganic-oxide colloid further. 

[Claim 12] An ink set given in any 1 term of claims 1-11 used for the ink-jet record method. 

[Claim 13] The record method are the record method of making an ink constituent adhering and printing to a record 
medium, and using the ink constituent of an ink set given [ as an ink constituent ] in any 1 term of claims 1-12. 
[Claim 14] The ink-jet record method are the ink-jet record method of printing by breathing out the drop of an ink 
constituent and making it adhering to a record medium, and using the ink constituent of an ink set given [ as an ink 
constituent] in any 1 term of claims 1-12. 

[Claim 15] The record object in which record was performed by the method according to claim 13 or 14. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background of the Invention] The field this invention of invention relates to the ink set excellent in picture 
repeatability preferably used for the ink-jet record method. 

[0002] The background technical ink-jet record method is the printing method which the globule of an ink 
constituent is made to fly and prints by making it adhere to record media, such as paper. This method has the 
feature [ picture / high-definition / high resolution and ] that it can print at high speed, with comparatively cheap 
equipment 

[0003] As for the ink constituent used for ink-jet record, what made water the principal component and contained 
wetting agents, such as a glycerol, for the purpose, such as a coloring component and blinding prevention, in this is 
common. As a coloring agent used for the ink constituent for ink-jet record, although many water soluble dyes are 
used from the reasons of solubility etc. to the height of the saturation of a coloring material, the abundance of the 
kind of coloring material which can be used, and water, many use of a pigment is also proposed from a viewpoint of 
the shelf life of an output picture recently. 

[0004] Recently, the ink set which consists of two or more color ink constituents is prepared, and forming a color 
picture by ink-jet record by this is performed. Generally, formation of a color picture is performed by four colors of 
a yellow ink constituent, a Magenta ink constituent, and a cyano ink constituent which added the black ink 
constituent by the case further three colors. Furthermore, six colors which added the light cyanogen ink constituent 
and the light Magenta ink constituent to the ink constituent of these 4 color may perform color picture formation. If 
the permeability to the record medium of each ink constituent which constitutes an ink set, i.e., rate-of-absorption 
**, differs sharply at this time It is color non uniformity, condensation nonuniformity (namely, quality-of-image 
nonuniformity), and that gloss nonuniformity arises further and the picture repeatability of a record picture falls in 
the picture in which the secondary color or the contiguity dot for the Miyoshi color part using ink with slow rate of 
absorption causes color mixture before being absorbed on a record medium, consequently it is formed. 
[0005] Generally in the picture which it is easy to carry out the laminating of the color-material pigment to a media 
front face in many cases, and is formed since rate of absorption is slow on the whole compared with color ink, color 
nonuniformity, condensation nonuniformity, and gloss nonuniformity tend to generate especially the pigment system 
ink that uses a pigment as a coloring agent. 
[0006] 

[Summary of the Invention] this invention person etc. acquired knowledge that the outstanding picture which does 
not almost have color nonuniformity, condensation nonuniformity, and gloss nonuniformity is realizable this time as 
an ink constituent to constitute in the ink set which comes to contain two or more pigment system ink constituents 
by controlling the absorption coefficient shown by the Bristow method in the predetermined range, this invention is 
based on this knowledge. Therefore, this invention sets offer of an ink set which realizes a good picture and the 
outstanding picture which does not especially have color nonuniformity, condensation nonuniformity, and gloss 
nonuniformity as the purpose. 

[0007] And the ink set by this invention is an ink set which comes to contain at least two or more sorts of ink 
constituents, and the absorption coefficients Ka shown by the Bristow method of each ink constituent are ail or 
more 1.2 ml/m2/ms1/2, and the standard deviation of this absorption coefficient Ka value of each ink constituent is 
less than 0.1. 

[0008] Since the rate of absorption of each ink constituent used approximates according to the ink set of this 
invention and the secondary color or the contiguity dot for the Miyoshi color part formed on a record medium hardly 
causes color mixture before being absorbed by the record medium, color nonuniformity, condensation nonuniformity, 
i.e., quality-of-image nonuniformity, and the record picture that has further the outstanding picture repeatability of 
gloss nonuniformity which is not almost can be made to form. 

[0009] In addition, since the rate of absorption of each ink component differs, color nonuniformity means that 
quality-of-image nonuniformity occurs in a specific color and a specific solid portion here, when a secondary color, 
the Miyoshi color, and a color are piled up. If the rate of absorption of rate of absorption of the ink of each color is 
slow unlike condensation nonuniformity, it will say that the dot lap of a secondary color or color ink which is 
different by part for the Miyoshi color part arises, and a rough deposit (granular feeling) occurs in the acquired 
picture. Moreover, since the ink absorptivity of each color differs, gloss nonuniformity means that only a specific 
color has a feeling of gloss, or reduce a feeling of gloss, and unnatural nonuniformity is discovered, when a printing 
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portion is seen. 
[0010] 

[Detailed Description of the Invention] The ink set by the ink set this invention is used for the recording method 
which used the ink constituent. With the recording method using the ink constituent, the recording method by the 
writing implement with for example, an ink-jet recording method, a pen, etc. and various kinds of other printing 
methods are held. The ink set especially by this invention is preferably used for the ink-jet record method. 
[001 1] The ink set by this invention comes to contain at least two or more sorts of ink constituents. The ink set by 
this invention comes to contain a cyano ink constituent, a light cyanogen ink constituent, a Magenta ink constituent, 
a light Magenta ink constituent, and a yellow ink constituent at least more preferably coming [ a cyano ink 
constituent, a Magenta ink constituent and a yellow ink constituent ] at least. Furthermore, as for the ink set by 
this invention, it is desirable that it is the thing which comes to contain a black ink constituent further in addition to 
said ink constituent. And each these ink constituent used for the ink set by this invention is the Bristow method, 
the absorption coefficient Ka shown — or more 1.2 ml/m2/ms1/2 — desirable — the standard deviation of 2.0 
ml/m2/ms1 / this absorption coefficient Ka value [ in / each ink constituent / it is or more 2.5 ml/m2/ms1/2 more 
preferably two or more, and ] — zero to less than 0.5 — it comes out zero to less than 0.1 more preferably zero to 
less than 0.3, and is a certain thing 

[0012] Here, it is Japan in the absorption coefficient Ka shown by the Bristow method. Generally, this absorption 
coefficient Ka puts the ink of a constant rate into the headbox which has the slit of specific width of face, can 
transfer this ink to the test paper stuck on the circumference of the rotation wheel which can be rotated, can find 
the amount of ink transition (V (ml/m2)) and contact time (ms) at this time, and can obtain them from these. In 
addition, the equipment used for the measurement for such a Bristow method is usually called the Bristow testing 
machine or dynamic scanning liquid absorption meter, for example, equipments, such as KMby consonance elaborate 
company 350D, are mentioned. Measurement using such equipment can be performed in slit span:1mm, slit 
width:5mm, a scanning condition:simple spiral method, the test papenphotograph print paper 2 (the SEIKO EPSON 
incorporated company make) (paper which has a peak in 10-40nm in the pore distribution by method of mercury 
penetration (JAPAN TAPPI No.48)), and the measurement conditions of bottom of ordinary temperature **. 
[0013] Said amount of ink transition (V (ml/m2)) can also be called ink absorbed dose to a record medium, and can 
usually be calculated as follows. A wheel is rotated until it is first absorbed completely in the rotational speed 
(namely, traverse speed of paper) of a predetermined rotation wheel by the test paper whose ink in a headbox is a 
record medium using the Bristow testing machine. Next, the trace length of the ink to which it transferred on the 
test paper is measured, and a lower formula (1), therefore the amount V of ink transition are calculated. 
V(ml/m2) = X (mul)x1000/(B(mm) x slit length (mm)) (1) (X expresses the ink addition (mul) to a headbox among a 
formula, and B expresses the trace length (mm) of the ink to which it transferred on the test paper) 
[0014] On the other hand, contact time (T (ms)) expresses the time when ink and paper touch, and is found from 
the following formula (2). 

Traverse speed of T(ms) = slit width (mm) x1000-/paper (mm/s) (2) [0015] The graph which can be expressed with 
the following formula (3) is obtained by changing the rotational speed of a rotation wheel one by one, performing the 
above operation similarly for every rotational speed, and plotting the obtained amount V of ink transition, and the 
square root of contact time T. From the inclination of this graph, the absorption coefficient Ka in this ink 
constituent is called for. 

V=Vr+Ka 1/2 (T-Tw) (3) (among a formula, Vr calls it a roughness factor (ml/m2), and is equivalent to the amount of 
ink included in unevenness of the front face of paper, and Tw gets wet and says the thing of time (ms)) 
[0016] On the other hand, since the Bristow method is a thing based on the Lucas-Washburn formula (the following 
formula (4)) about vas-capillare osmosis, it is known that the following relational expression (5) will consist of this 
formula between the amount V of ink transition and contact time T. 

h=(rgammacostheta-t/2eta) 1/2 (4) (in the surface tension of ink, and costheta, the contact angle of the test paper 
and ink and r express the average pore radius of the test paper, and eta expresses [ the inside of a formula, and h / 
the depth of penetration of the ink to the test paper, and gamma ] the viscosity of ink) 
[0017] 

V=A 1/2 (rgammacostheta-t/2eta) (5) (gamma, costheta, and r and eta are the same as a formula (4) among a 
formula, and A is a constant related to the property of the test paper) 

[0018] Therefore, from the above-mentioned formula (3) and (5), since the relation of the following formula (6) is 
materialized, an absorption coefficient Ka can be expressed as functions, such as the viscosity eta of an ink 
constituent, and surface tension gamma. That is, as for an absorption coefficient Ka, it is possible to make it change 
by changing suitably the viscosity eta and surface tension gamma of an ink constituent. 

Ka=A 1/2 (rgammacostheta/2eta) (6) [0019] In this invention, as the absorption coefficient Ka of the ink constituent 
used described above, as long as it is or more 1.2 ml/m2/ms1/2 at least, the viscosity and surface tension of an ink 
constituent are selectable suitably, usually, the viscosity of an ink constituent — 20 degrees C — setting — 1.0- 
10mPa — desirable — 2.5-4.5mPa — it is — moreover, the surface tension of an ink constituent — 10 - 100 
mN/m — desirable — 30- 40 mN/m — it is — further — pH of an ink constituent — 6.5-10.5 — it is 8.0-8.8 
preferably When the numerical conditions about a record medium like the average pore radius of a record medium 
can be known beforehand, according to the value, you may adjust the viscosity and surface tension of an ink 
constituent. As an average pore radius of the record medium used in this invention, 2nm - 50 micrometers are the 
range of 0.5 micrometers - 3 micrometers preferably, for example. Moreover, as a contact angle theta of ink and a 
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record medium, it is the range of 10 - 25 degrees preferably 5 to 50 degrees, for example. 

[0020] In this invention, the viscosity and surface tension of each ink constituent can be adjusted by choosing 
suitably the kind of the coloring agent which constitutes an ink constituent, aqueous nature powder, a penetrating 
agent, the main solvent, and other components, and composition. That is, the absorption coefficient Ka of an ink 
constituent can be suitably changed by choosing suitably the kind of these components and composition which 
constitute an ink constituent. 

[0021] By specifically raising the concentration in the ink constituent of the dispersion liquid of the pigment used as 
a coloring agent the viscosity as the whole ink constituent can be made to be able to increase, it can swerve, and, 
therefore, the absorption coefficient of an ink constituent can be reduced. At this time, it is also still more possible 
by adjusting the amount of the aqueous nature powder used to change the physical properties of pigment dispersion 
liquid. Moreover, by making the amount of the penetrating agent used in an ink constituent increase, the viscosity of 
an ink constituent can be reduced, consequently the absorption coefficient of an ink constituent can be increased. 
Moreover, a low-boiling point organic solvent usually has the operation which reduces the viscosity of an ink 
constituent (that is, an absorption coefficient is increased) among usable solvents, it is one side, and since a high- 
boiling point organic solvent has the operation which makes the viscosity of an ink constituent increase (that is, an 
absorption coefficient is reduced), it may adjust the absorption coefficient of an ink constituent by using these 
solvents, choosing them suitably. Furthermore, the absorption coefficient of an ink constituent can be adjusted also 
by using suitably other components of a resin emulsion, a saccharide, an inorganic substance, etc. In addition, in 
showing thickening by the solid-content concentration elevation by the aforementioned instantiation mixing material, 
and the general physical-properties change when not taking a chemical correlation into consideration, and preparing 
an ink constituent in this invention, it is not necessarily restricted to these examples. That is, unless it can make an 
ink constituent breathe out stably and the shelf life of record quality of image or ink is reduced in preparing an ink 
constituent, the absorption coefficient of an ink constituent can be suitably changed by changing the kind of 
constituent in an ink constituent, and composition. 

[0022] Since it is required for the standard deviation of each absorption coefficient Ka value of the ink constituent 
used in the ink set by this invention again to be less than 0.1 fundamentally, the viscosity and surface tension can 
be adjusted for every ink constituent so that the standard deviation of each absorption coefficient Ka value may 
serve as the aforementioned value. Furthermore, the viscosity and surface tension of each ink constituent can be 
adjusted by choosing suitably the composition and the kind of component which constitute each ink constituent as 
described above. 

[0023] In addition, standard deviation here can be calculated according to the following formula (7) from the value of 

the absorption coefficient Ka of each ink constituent used for an ink set. 

[0024] 

(Standard deviation) =(distribution) 1/2 = (V) 1/2 = (sigma(Ka(n)-Ka (ave))2/(n-1)} 1/2 (7) n shows the number of 

the ink constituents which constitute an ink set among the [above-mentioned formula. Ka (1), Ka (2) Ka (n) The 

value of the absorption coefficient for every ink constituent which constitutes an ink set is shown, and Ka (ave) 
shows the average of the absorption coefficient of each ink constituent which constitutes an ink set. It is and asks 
from the following formula (8). 
Ka(ave) =(Ka (1) + Ka (2) + ... + Ka (n))/n (8) ] 

[0025] The ink constituent used in an ink constituent this invention, Although any ink constituent is usable as long 
as the standard deviation of the absorption coefficient Ka value of each ink constituent used by the absorption 
coefficient Ka shown by the Bristow method of an ink constituent being or more 1.2 ml/m2/ms1/2 at least can 
carry out to less than 0.1, this ink constituent comes to contain the pigment the water, and the high-boiling point 
organic solvent as a coloring agent at least fundamentally preferably. 

[0026] In a coloring agent this invention, it is desirable to use a pigment as a coloring agent used for an ink 
constituent. In this invention, an inorganic pigment and an organic pigment can be used as a pigment. 
[0027] In addition to titanium oxide and an iron oxide, as an inorganic pigment, the carbon black manufactured by 
well-known methods, such as the contacting method, the furnace method, and thermal **, can be used. Moreover, 
as an organic pigment they are an azo pigment (an azo lake, insoluble azo pigment a disazo condensation pigment, a 
chelate azo pigment, etc. are included) and a polycyclic formula pigment. (Phthalocyanine-pigment, perylene pigment, 
peri non pigment, anthraquinone pigment, Quinacridone pigment dioxazine pigment thioindigo pigment, isoindolinone 
pigment, kino FURARON pigment, etc. and color) chelates (for example, a basic dye type chelate, an acid-dye type 
chelate, etc.), a nitro pigment, an oximido pigment, an aniline black, etc. can be used. [ for example, ] 
[0028] As the pigment which will be preferably used in the case of a yellow ink constituent if an example is 
furthermore given C. I.Pigment Yellow 1, C.I.Pigment Yellow 2, C.I.PigmentYellow 3, C.I.Pigment Yellow 12, and 
C.LPigment Yellow 13, C.I.Pigment Yellow 14C, C. I.Pigment Yellow 16, C.I.Pigment Yellow 17, C.I.Pigment Yellow 73, 
C.LPigment Yellow 74, and C.I.Pigment Yellow 75 and C.I.Pigment Yellow 83 and C.I.Pigment Yellow 93, C.I.Pigment 
Yellow95, C.LPigment Yellow97, C.LPigment Yellow 98, C.I.Pigment Yellow 109, and C.LPigment Yellow 110 and 
C.LPigment Yellow114 and C.I.Pigment Yellow128 and C.LPigment Yellow129 and C.LPigment Yellow 138 and 
C.LPigment Yellow 150 and C.LPigment Yellow 151, C.LPigment Yellow154, C.LPigment Yellow155, C.LPigment Yellow 
180, C.LPigment Yellow 185, etc. are mentioned. C.LPigment Yellow 74 grade is mentioned more preferably. 
[0029] Moreover, it is a pigment which is used preferably in the case of a Magenta ink constituent. C. I.Pigment Red 
5, C.LPigment Red 7, CLPigment Red 12, C.I.Pigment Red48 (calcium), C. LPigment Red 48(Mn) C.LPigment Red 57 
(calcium), C. LPigment Red57:1, C.I.Pigment Red 112, C.I.Pigment Red 122, C.LPigment Red 123, C.LPigment Red 
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168, and C.I.Pigment Red 184 and C.LPigment Red 202 etc. — it is mentioned as an example C.I.Pigment Red 122 
grade is mentioned more preferably. In a light Magenta ink constituent, the thing same as a pigment used preferably 
as said Magenta ink constituent is mentioned as an example. Usually, a light Magenta ink constituent has the depth 
of shade thinner than a Magenta ink constituent, and can be prepared by changing composition of the component of 
the pigment used and others suitably. 

[0030] Furthermore, it is a pigment which is used preferably in the case of a cyano ink constituent. C. I.Pigment Blue 
1, C.LPigment Blue 2, C.I.Pigment Blue 3, C.I.Pigment Blue 15:3, C.I.Pigment Blue 15:4, C.I.Pigment Blue 15:34, 
C.LPigment Blue16, C.LPigment Blue 22, C.I.Pigment Blue 60, CI. Vat Blue 4, and C.I.VatBlue 60 are mentioned. 
C.LPigment Blue 15:3 grade is more preferably mentioned as an example. In a light cyanogen ink constituent, the 
thing same as a pigment used preferably as said cyano ink constituent is mentioned as an example. Usually, a light . 
cyanogen ink constituent has the depth of shade thinner than a cyano ink constituent, and can be prepared by 
changing composition of the component of the pigment used and others suitably. 

[0031] As the carbon black which is used preferably in the case of a black ink constituent Mitsubishi Chemical 2300 
[ No.], No.900, MCF88, No.33, No.40, No.45, No.52, MA7, MA8 and MA100, No2200B, etc., Colombia Raven5750, 
Raven5250, Raven5000, Raven3500 and Raven1255. Raven700 grade. Regal 400R by Cabot Corp., Regal 330R, Rega 
I660R, Mogul L, Monarch700, Monarch800, Monarch880, Monarch900 and Monarch1000, Monarch 1100, Monarch 
1300, Monarch 1400 grade, Degussa make Color Black FW1, Color Black FW2, Color Black FW2V, Color Black FW18, 
Color Black FW200, Color Black S150, Color Black S160, Color BlackS170, Printex35, Printex U, Printex V, Printex 
140U, Special Black 6, Special Black 5, Special Black 4A, and Special Black 4 grade are mentioned as an example. 
[0032] in this invention, a coloring agent is independent — or two or more sorts can be mixed and it can use In this 
invention, although especially the addition of the coloring agent in an ink constituent is not limited, it is 1 - 10% of 
the weight of a range to an ink constituent preferably, and is 1 - 5% of the weight of a range more preferably. 
[0033] As the high-boiling point organic solvent used for an ink constituent in a high-boiling point organic-solvent 
this invention Although there is especially no limit as long as it is meltable in water, preferably For example, ethylene 
glycol, A diethylene glycol, a triethylene glycol, a polyethylene glycol, A polypropylene glycol, a propylene glycol, a 
butylene glycol, 1, 2, 6-hexane triol, a thioglycol, a hexylene glycol, Polyhydric alcohol, such as a glycerol, 
trimethylolethane, and a trimethylol propane Ethylene glycol monoethyl ether, an ethylene glycol monobutyl ether. 
The diethylene-glycol monomethyl ether, a diethylene glycol monoethyl ether, The alkyl ether of polyhydric alcohol, 
such as the TORIECHIEREN glycol monomethyl ether and the triethylene-glyco! monoethyl ether A urea, 2- 
pyrrolidone, a N-methyl-2-pyrrolidone, 1, 3-dimethyl-2-imidazolidinone. a triethanolamine, etc. are raised. 
[0034] As for a pigment usable as a coloring agent, in an aqueous nature powder this invention, it is desirable to 
make aqueous nature powder distribute in a water medium. Therefore, in this invention, an ink constituent has a 
desirable bird clapper, including aqueous nature powder further. As aqueous nature powder in this invention, 
although there is especially no limit, it can use the dispersant commonly used although pigment dispersion liquid are 
prepared, for example, a macromolecule dispersant. 

[0035] In this invention, a styrene-(meta) acrylic-acid system water soluble resin is mentioned as desirable aqueous 
nature powder. Specifically, a styrene acrylic-acid copolymer ammonium salt, gold [ GURAN / PP / 1100 (styrene 
acrylic emulsion (Dainippon Ink make)) ], etc. are mentioned. As for a styrene-(meta) acrylic-acid system water 
soluble resin, it is desirable to a pigment 0.1 - 1 weight section and to be preferably contained in an ink constituent 
at a rate of 0.3 - 1 weight section ** by the amount conversion of solid contents. In addition, a styrene-acrylic 
copolymer needs a water-soluble thing here, and as for the molecular weight, 1,000 to about 15,000 are desirable, 
and it is 3,000 to about 10,000 more preferably. Moreover, the ratio of the portion originating in a styrene-monomer 
portion and the portion originating in an acrylic acid (meta) may be determined as an index in the acid number, and 
therefore, according to the desirable mode of this invention, as for the acid number of this resin, 50 to about 200 
are desirable, and it is 70 to about 150 more preferably. 

[0036] In a penetrating agent this invention, an ink constituent has a desirable bird clapper, including a penetrating 
agent further. If it is a compound or a solvent etc. to which the surface tension of solution can be reduced as such 
a penetrating agent, there is especially no limit, for example, an acetylene glycol compound, the water-soluble 
organic solvent, etc. can illustrate it as a desirable thing. These can use together independent use or two sorts or 
more. 

[0037] As such a water-soluble organic solvent 1, such as glycol butyl-ethers [, such as carbitols, such as 
cellosolves, such as lower alcohols, such as ** ethanol, and propanol, an ethylene glycol monomethyl ether, and 
ethylene glycol monoethyl ether, the diethylene-glycol monomethyl ether, and a diethylene glycol monoethyl ether, 
an ethylene glycol monochrome-n-butyl ether, and a diethylene-glycol-n-butyl ether, ] and 1, 2-hexandiol, 1, and 2- 
octanediol, and 2— alkyl diols can be illustrated. 

[0038] According to the desirable mode of this invention, an ink constituent comes to contain an acetylene glycol 
compound as a penetrating agent. Here, as a desirable example of an acetylene glycol compound, the compound 
expressed with the following formula (I) is mentioned. 
[0039] 
[Formula 1] 
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R1 R2 



R3 C— C C C- 




(I ) 



H H 



[0040] [0 <=m+n<=50, and R1, R2, R3 and R4 express independently an alkyl group (preferably alkyl group of carbon 
numbers 1-6) among the above-mentioned formula.] 

[0041] All [ 5-dimethyl-1-hexyne-3 / 2, 4, 7, the 9-tetramethyl-5-crepe de Chine -4, 7-diol, 3, the 6-dimethyl-4- 
octyne -3, 6-diol, 3, and ] etc. is preferably mentioned in the compound expressed with the above-mentioned 
formula (I). It is also possible to use commercial elegance as a compound expressed with a formula (I), and 
ORUFINY, SAFI Norian 82, SAFI Norian 440, SAFI Norian 465, SAFI Norian 485 (all are the products made from Air 
Products and Chemicals.Inc), etc. are mentioned as the example. These are independent, or are used together two 
or more kinds, and may be added. 

[0042] In the ink constituent by this invention, although especially the addition of a penetrating agent is not limited, 
it is 0.05 - 5% of the weight of a range to an ink constituent preferably, and is 0.1 - 3% of the weight of a range more 
preferably. 

[0043] In the ink constituent used in the main solvent and other component this inventions, the mixed liquor of 
water or water, and a water-soluble organic solvent is suitable for the main solvent. Pure water, such as ion 
exchange water, ultrafiltration water, a Milli Q water, and distilled water, or ultrapure water can be used for water. 
Moreover, by using the water which sterilized by UV irradiation or hydrogen-peroxide addition, since generating of 
mold or a bacterium can be prevented when carrying out the mothball of the ink constituent, it is suitable. 
[0044] In the ink constituent in this invention, as for the content of the water as a main solvent, it is desirable that 
it is 40 - 90 % of the weight to an ink constituent, and it is still more desirable that it is 55 - 80 % of the weight. 
[0045] According to the desirable mode of this invention, an ink constituent has a still more desirable bird clapper, 
including a three or more carbon numbers [ of polyhydric alcohol ] alkyl ether derivative one to 15% of the weight. 
As an example of the alkyl ether derivative of such polyhydric alcohol, the diethylene-glycol monobutyl ether, the 
triethylene-glycol monobutyl ether, the propylene-glycol monobutyl ether, the dipropylene-glycol monobutyl ether, 
etc. are mentioned. 

[0046] In this invention, an ink constituent has a desirable bird clapper,; including an organic solvent further. This 
organic solvent is a low-boiling point organic solvent preferably, and a methanol, ethanol, n-propyl alcohol, iso- 
propyl alcohol, n-butanol, a sec-butanol, a tert-butanol, an iso-butanol, n-pentanol, etc. are raised as the desirable 
example. Especially monohydric alcohol is desirable. The low-boiling point organic solvent has the effect which 
shortens the drying time of an ink constituent 

[0047] 0.5 - 10% of the weight of the ink constituent of the addition of the low-boiling point organic solvent is 
desirable, and it is 1.5 - 6% of the weight of a range more preferably. Moreover, 0.5 - 40% of the weight of the ink 
constituent of the addition of a high-boiling point organic solvent is desirable, and it is 2 - 20% of the weight of a 
range more preferably. 

[0048] According to the desirable mode of this invention, an ink constituent can contain a surfactant. As an example 
of a desirable surfactant, they are anionic surfactants (for example, ammonium salt of dodecyl BENZERU sulfonic- 
acid sodium, lauryl acid sodium, and polyoxyethylene-alkyl-ether sulfate etc.). Nonionic surfactants (for example, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene 
alkyl phenyl ether, polyoxyethylene alkylamine, polyoxyethylene alkylamide. etc.) are mentioned, independent or two 
sorts or more can be mixed, and these can be used. Moreover, it is also possible to use an acetylene glycol 
compound (for them to be SAFI Norians 82, 104, 440, 465, and 485 (for all to be the products made from Air 
Products and Chemicals Inc.) to Olefin Y and a row). 

[0049] According to the desirable mode of this invention, the ink constituent may contain the resin emulsion. Here, a 
continuous phase is water and a resin emulsion means the emulsion whose dispersed phases are the following 
resinous principles. As a resinous principle of a dispersed phase, an acrylic-acid (meta) system water soluble resin, 
a vinyl acetate system resin, a styrene-butadiene system resin, a vinyl chloride system resin, an acrylic-styrene 
resin, a butadiene system resin, a styrene resin, bridge formation acrylic resin, bridge formation styrene resin, a 
benzoguanamine resin, phenol resin, silicone resin, an epoxy resin, etc. are raised. 

[0050] As for this resin, according to the desirable mode of this invention, it is desirable that it is a polymer having a 
hydrophilic portion and a hydrophobic portion. Moreover, although it is not limited especially as long as the particle 
diameter of these resinous principles forms an emulsion, about 150nm or less is desirable, and is about 5-100nm 
more preferably. 

[0051] These resin emulsions can be obtained by carrying out the distributed polymerization of the resin monomer 
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underwater with a surfactant by the case. For example, the emulsion of an acrylic-acid (meta) system water soluble 
resin or a styrene-(meta) acrylic-acid system water soluble resin can be obtained by carrying out the distributed 
polymerization of an acrylic ester (meta) or (meta) an acrylic ester, and the styrene underwater with a surfactant. 
As for the rate of mixture with a resinous principle and a surfactant, it is desirable to usually carry out to 10:1 to 
about 5:1. The water resistance of a better ink constituent and permeability are acquired because the amount of the 
surfactant used is in the aforementioned range. Although especially a surfactant is not limited, the surfactant 
described above as a desirable example is mentioned. 

[0052] moreover, the rate of the resin as a dispersed phase component, and water — the resin 100 weight section - 
- receiving — water 60 - the 400 weight sections — the range of the 100 - 200 weight section is preferably 
suitable 

[0053] In this invention, an ink constituent is 1 - 25% of the weight of a range preferably [ containing a resin 
emulsion so that the resinous principle may become 0.1 - 40% of the weight of an ink constituent ], and more 
preferably. A resin emulsion suppresses osmosis of a coloring component and has the effect which promotes fixing 
to a record medium. Moreover, depending on the kind of resin emulsion, a coat can be formed in an ink image front 
face on a record medium, and the scuff resistance of a printing object can be raised. 

[0054] According to the desirable mode of this invention, a bird clapper can do an ink constituent including 
inorganic-oxide colloid (it is also called an inorganic-oxide sol). In this invention, inorganic-oxide colloid means the 
colloidal solution which it becomes from the organic solvent which a dispersion medium mixes with water or water to 
fitness, and a dispersoid becomes from the ultrafine particle of an inorganic oxide. As an inorganic oxide, although a 
silicic anhydride (Si02), an alumina (aluminum 203), etc. of the amount of macromolecules are mentioned, it is not 
limited to these. About 1-100nm is common, the range of it is 1-20nm preferably, and the range of the particle size 
of the ultrafine particle of an inorganic oxide is 1-1 Onm more preferably. Moreover, the dispersion medium of 
inorganic-oxide colloid has a common mixed solvent with the organic solvent, for example, a methanol, which has 
water or water, and good compatibility, ethanol, isopropyl alcohol, n-propanol, etc. Inorganic-oxide colloid is obtained 
by distributing the ultrafine particle of the above-mentioned inorganic oxide in the underwater or above-mentioned 
organic solvent. What distributed the ultrafine particle of the above-mentioned inorganic oxide underwater is called 
organosol in the thing which the hydrosol and the organic solvent were made to distribute. 

[0055] As such inorganic-oxide colloid, it is also possible to use a commercial thing. As the example, it is the snow 
tex which made the ultrafine particle of the silicic anhydride of the amount of macromolecules distribute underwater. 
S, snow tex N, snow tex C, snow tex SS, snow tex XS, snow tex 20, snow tex 30, snow tex 40 (above product made 
from Nissan chemistry), Cataloid SI-350, Cataloid SI-500, Cataloid SI-30, Cataloid S-20L, Cataloid S-20H, 
CataloidS-30L, Cataloid S-30H, Cataloid SI-40 (above Du Pont make) etc. is mentioned. Moreover, it is an alumina 
sol as colloid which made the ultrafine particle of an alumina distribute underwater. 100 Alumina sol 200 Alumina sol 
520 (above product made from Nissan chemistry) etc. is mentioned. OSCAL-1432 (isopropyl alcohol sol; product 
made from catalyst Chemicals industry) which distributed the ultrafine particle of the silicic anhydride of the amount 
of macromolecules in the organic solvent can be used. pH of the inorganic-oxide colloidal solution of the above- 
mentioned marketing has many which are adjusted acid or alkaline. This is because the stable distribution field of 
inorganic-oxide colloid exists in an acidity and alkalinity side, and when adding the commercial inorganic-oxide 
colloidal solution in ink, it is necessary to add it in consideration of pH of the stable distribution field of inorganic- 
oxide colloid, and pH of ink. 

[0056] Although the addition of inorganic-oxide colloid takes into consideration the kind and its aggregate and may 
be determined suitably, about 0.1 - 15% of the weight of its ink constituent is desirable, and it is about 0.5 - 5.0% of 
the weight of a range more preferably, for example. Moreover, you may add two or more inorganic-oxide colloid. 
[0057] According to the desirable mode of this invention, the cyano ink constituent by this invention may contain 
sugar. As an example of a saccharide, a monosaccharide, a disaccharide, oligosaccharide (a trisaccharide and a 
tetrasaccharide are included), and polysaccharide are raised, and a glucose, a mannose, a fructose, a ribose, a 
xylose, arabinose, a galactose, an aldonic acid, a GURUSHI seal, a sorbitol, a maltose, a cellobiose, a lactose, a 
sucrose, a trehalose, a maltotriose, etc. are raised preferably. Here, polysaccharide means the sugar of a wide sense 
and suppose that it uses for the meaning containing the matter which exists in natures, such as an alginic acid, 
alpha-cyclodextrin, and a cellulose, widely. 

[0058] Moreover, as a derivative of these saccharides, they are the reducing sugar (for example, sugar-alcohol 
(genera! formula HOCH2(CHOH) nCH2 it is expressed with OH (it is here and the integer of n=2-5 is expressed)), 
oxidization sugar, amino acid (for example, an aldonic acid, a uronic acid, etc.), a thiosugar, etc. are raised.) of said 
saccharide. Especially sugar-alcohol is desirable and a maltitol, a sorbitol, etc. are raised as an example, the content 
of these saccharides — an ink constituent — 0.5 - 30% of the weight of the range is preferably suitable 0.1 to 40% 
of the weight 

[0059] The ink constituent by this invention can add the blinding inhibitor of a nozzle, antiseptics, an antioxidant, a 
conductivity regulator, pH regulator, a dissolution assistant, a viscosity controlling agent, an osmosis accelerator, a 
surface tension regulator, an oxygen absorbent, etc. further. 

[0060] In independent or the inside of each group, and each between groups one, two or more sorts can be chosen, 
it can mix, and other arbitrary components described above in this invention again can also be used. 
[0061] The ink set by the record method this invention can be used for the recording method which an ink 
constituent is made to adhere and prints to a record medium. According to another mode of this invention, the drop 
of the ink constituent of the aforementioned ink set is breathed out, and the ink-jet record method of printing by 
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making this drop adhering to a record medium is offered. The ink set by this invention can use a common pigment 
advantageously in the ink-jet record method used for the coloring agent. Moreover, according to this invention, the 
record object recorded by these record methods is also offered. 
[0062] 

[Example] Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. In addition, in the following, the addition expressed the weight of an active principle with weight % to an ink 
constituent. 

[0063] The ink sets 1-7 which consist of an ink constituent of each composition shown in the table below 
manufacture of an ink set were created. Among these, the ink sets 1-3 are equivalent to the ink set by this 
invention, and the ink sets 4-7 are equivalent to the example of comparison. In addition, the bottom of the following 
measurement condition is asked for the absorption coefficient in front Naka by the Bristow method for each [ which 
constitutes an ink set ] ink constituent of every. In addition, since the physical properties of pigment dispersion 
liquid and a dispersing element change with colors, even if it adjusts all composition of those other than the pigment 
which is a coloring agent to the same ratio, the absorbancy index of the ink constituent of each color does not 
usually become fixed (for example, ink set 7 reference which is an example of comparison). 
[0064] 

Measurement conditions of the Bristow method Dynamic scanning liquid absorption meter: Consonance elaborate 
company make KM350D Slit span: 1mm Slit width : 5mm Scanning method : Simple spiral method Test paper : 
Photograph print paper 2 (the SEIKO EPSON incorporated company make) 
(Method of mercury penetration (JAPAN TAPPI No.48)) 

Paper which has a peak in 10-40nm in the pore distribution boiled and depended 
Measurement temperature : 20 degrees C [0065] 
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[Table 3] 
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[0072] About each ink set in which the picture carried out evaluation test manufacture, each evaluation examination 
A-C about color nonuniformity, condensation non uniformity, and gloss nonuniformity was performed as follows. 
Using ink jet printer EM900C (the SEIKO EPSON incorporated company make) which carried each prepared ink set 
the evaluation examination printed predetermined conditions on "the photograph print paper 2" (the SEIKO EPSON 
incorporated company make), respectively, and followed the acquired printing picture. 

[0073] Evaluation examination A: duty all over patch (5cmx5cm) was printed 100%, respectively about the color 
nonuniformity primary color (C (cyanogen), M (Magenta), Y (yellow)) and secondary color (R (red), G (green), B 
(blue)) of a picture, and the color nonuniformity of a shade checked the existence of generating by viewing. The 
result was judged in accordance with the following error criterion. 
[0074] Evaluation A: Color nonuniformity is not seen. 

Evaluation B: Although some color nonuniformity has occurred, it is within the limits permitted practically. 
Evaluation C: Color nonuniformity has occurred notably. 

[0075] Evaluation examination B: When maximum of the ink discharge quantity to the condensation nonuniformity 
record medium of a picture was made into 100%, the aforementioned discharge quantity outputted three colors each 
of CMY by a unit of 20%, respectively, and the printing picture of the gray color (reflection density 1.0-1.2) formed of 
a total of 60% of discharge quantity was acquired. In addition, 60% of discharge quantity means the amount which 
can form the picture of 60% of the dot pulse duty factor (the number conversion of dots) here, when the maximum 
**** of the ink to a record medium is made into 100%. The printing section of this printing picture was observed 
using the optical microscope (one 50 times the scale factor [ Profile Projector V12 by NIKON CORP., ] of this), and 
the situation of an acfjoining different dot between colors was observed by viewing. In addition, reflection density 
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means the reflective OD value measured by the GretagMacbeth gamma-ray spectrometry 1 here. Moreover, as 
reference, the real picture (ISO/JIS-SCID) (the name portrait sample number 1, identification number N1), i.e., highly 
minute color digital standard image data, was outputted, and visual observation was performed also about these. The 
result was judged in accordance with the following error criterion. 

[0076] Evaluation A: The isoagglutination of the dot between different colors is not seen at all. 

Evaluation B: Although the color mixture between some dots is seen, if not based on microscope observation, the 

big difference as a real picture is not seen. 

Evaluation C: A phenomenon which the color mixture of a dot and fusion between different colors are conspicuous, 
consequently a dot comes size, and became Lycium chinense is seen. A granular feeling is conspicuous also by the 
real picture, and picture quality is poor. 

[0077] Evaluation examination C: All over patch (10cmx10cm) was printed 100%, respectively about the gloss 
nonuniformity primary color CMY of a picture, and the secondary color RGB, glossiness was measured 75 degrees 
using the glossmeter (PG[ by the Japanese electric-spectaculars company ]- 1), and it asked for standard deviation 
about the glossiness of the six above-mentioned color. The result was judged in accordance with the following error 
criterion. 

[0078] Evaluation A: Standard deviation is ten or less (the gloss nonuniformity by the specific color is not 
conspicuous). 

Evaluation B: Standard deviation is 20 or less more greatly than 10 (gloss nonuniformity is within the limits which is 
not conspicuous and is permitted practically). 

Evaluation C: Standard deviation is larger than 20 (remarkable gloss nonuniformity is seen). 

!0079] As mentioned above, the obtained result was as being shown in Table 8. 

!0080] 

Table 8] 





feA7 








A 


A 


A 


-TV^-fey 1-2 


A 


A 


A 




A 


A 


A 




B 


B 


C 




B 


C 


C 




C 


c 


C 



[Translation done.] 



miS PAGE BLAMK (uspto) 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. In addition, in the following, the addition expressed the weight of an active principle with weight % to an ink 
constituent. 

[0063] The ink sets 1-7 which consist of an ink constituent of each composition shown in the table below 
manufacture of an ink set were created. Among these, the ink sets 1-3 are equivalent to the ink set by this 
invention, and the ink sets 4-7 are equivalent to the example of comparison. In addition, the bottom of the following 
measurement condition is asked for the absorption coefficient in front Naka by the Bristow method for each [ which 
constitutes an ink set ] ink constituent of every. In addition, since the physical properties of pigment dispersion 
liquid and a dispersing element change with colors, even if it adjusts all composition of those other than the pigment 
which is a coloring agent to the same ratio, the absorbancy index of the ink constituent of each color does not 
usually become fixed (for example, ink set 7 reference which is an example of comparison). 
[0064] 

Measurement conditions of the Bristow method Dynamic scanning liquid absorption meter: Consonance elaborate 
company make KM350D Slit span: 1mm Slit width : 5mm Scanning method : Simple spiral method Test paper : 
Photograph print paper 2 (the SEIKO EPSON incorporated company make) 
(Method of mercury penetration (JAPAN TAPPI No.48)) 

Paper which has a peak in 10-40nm in the pore distribution boiled and depended 
Measurement temperature : 20 degrees C [0065] 
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[Table 2] 
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[0067] 
[Table 3] 
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[0068] 
[Table 4] 
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!0069] 
[Table 5] 
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[0070] 
[Table 6] 
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[Table 7] 
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[0072] About each ink set in which the picture carried out evaluation test manufacture, each evaluation examination 
A-C about color non uniformity, condensation nonuniformity, and gloss nonuniformity was performed as follows. 
Using ink jet printer EM900C (the SEIKO EPSON incorporated company make) which carried each prepared ink set 
the evaluation examination printed predetermined conditions on "the photograph print paper 2" (the SEIKO EPSON 
incorporated company make), respectively, and followed the acquired printing picture. 

[0073] Evaluation examination A: duty all over patch (5cmx5cm) was printed 100%, respectively about the color 
nonuniformity primary color (C (cyanogen), M (Magenta), Y (yellow)) and secondary color (R (red), G (green), B 
(blue)) of a picture, and the color nonuniformity of a shade checked the existence of generating by viewing. The 
result was judged in accordance with the following error criterion. 
[0074] Evaluation A: Color nonuniformity is not seen. 

Evaluation B: Although some color nonuniformity has occurred, it is within the limits permitted practically. 
Evaluation C: Color nonuniformity has occurred notably. 

[0075] Evaluation examination B: When maximum of the ink discharge quantity to the condensation nonuniformity 
record medium of a picture was made into 100%, the aforementioned discharge quantity outputted three colors each 
of CMY by a unit of 20%, respectively, and the printing picture of the gray color (reflection density 1.0-1.2) formed of 
a total of 60% of discharge quantity was acquired. In addition, 60% of discharge quantity means the amount which 
can form the picture of 60% of the dot pulse duty factor (the number conversion of dots) here, when the maximum 
regurgitation of the ink to a record medium is made into 100%. The printing section of this printing picture was 
observed using the optical microscope (one 50 times the scale factor [ Profile Projector V12 by NIKON CORP., ] of 
this), and the situation of an adjoining different dot between colors was observed by viewing. In addition, reflection 
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density means the reflective OD value measured by the GretagMacbeth gamma-ray spectrometry 1 here. Moreover, 

as reference, the real picture (ISO/JIS-SCID) (the name portrait sample number 1, identification number N1), i.e., 

highly minute color digital standard image data, was outputted, and visual observation was performed also about 

these. The result was judged in accordance with the following error criterion. 

[0076] Evaluation A: The isoagglutination of the dot between different colors is not seen at all. 

Evaluation B: Although the color mixture between some dots is seen, if not based on microscope observation, the 

big difference as a real picture is not seen. 

Evaluation C: A phenomenon which the color mixture of a dot and fusion between different colors are conspicuous, 
consequently a dot comes size, and became Lycium chinense is seen. A granular feeling is conspicuous also by the 
real picture, and picture quality is poor. 

[0077] Evaluation examination C: All over patch (10cmx10cm) was printed 100%, respectively about the gloss 
nonuniformity primary color CMY of a picture, and the secondary color RGB, glossiness was measured 75 degrees 
using the glossmeter (PG[ by the Japanese electric-spectaculars company ]- 1), and it asked for standard deviation 
about the glossiness of the six above-mentioned color. The result was judged in accordance with the following error 
criterion. 

[0078] Evaluation A: Standard deviation is ten or less (the gloss nonuniformity by the specific color is not 
conspicuous). 

Evaluation B: Standard deviation is 20 or less more greatly than 10 (gloss nonuniformity is within the limits which is 
not conspicuous and is permitted practically). 

Evaluation C: Standard deviation is larger than 20 (remarkable gloss nonuniformity is seen). 

£079] As mentioned above, the obtained result was as being shown in Table 8. 

£080] 

Table 8] 
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[Translation done.] 
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